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PHYSICS — MDC
Paper : CC-1
(Basic Physics - I)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

1. Answer any five questions : 3x5
(2) If |4=10,|B[=1 and 4-B=6, then find |4 B|.
(b) Calculate €7~(k7) where A is a constant and 7 =fx+fy+l€z.
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3. (a)

(b)
©

If o(x, y,z) = xyz, then show that V¢ is solenoidal.

Find the work done by the force F =3xi +2xyj+zxk in moving a particle from the origin to
(1, 1, 1) along the straight line joining the points.

Define reduced mass for a two-body problem. Show that, it is less than any one of the masses.
Write down Kepler’s laws.

Define elastic and inelastic collisions.

Find the expression for the critical velocity of a fluid using dimensional analysis.
Answer any five questions, taking at least one question from each Group.

Group - A
Find the dimension of @ and b in the equation ( p+£2—j(v—b)=RT , where p and v denote
v

pressure and volume respectively.
3 3

. X
Find Lt
x—>a X—da

Plot f(x)=]x| for -1 <x<+1.
Find the general solution of the differential equation: y” + 5y' +4 = 0. 3+3+3+3

Two adjacent sides of a triangle are represented by A=3i+2j +k and B=6 +7]‘+3l€. Find the
area of the triangle.

Find Vi, where r=+/x% +y% +2°.
Find the divergence and curl of 4 =xyi + yzj + zxk. 3+3+(3+3)
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Find the unit vectors 7 and § of polar coordinate system in terms of ; and J-

State Gauss’ divergence theorem. Show that <ﬁ>7 +dS =3V, where 7=ix+jy+kz and V is the
N

volume bounded by the closed surface S.

Solve X 42 -3 3, 4+(2+3)+3
dx x

Group - B

Define Galilean transformation. What do you mean by Galilean invariance?

Show that the work done by a force acting on a particle is equal to the change in its kinetic energy.

A bomb was thrown at a velocity 107 +2j. After exploding, it broke into pieces. One piece of

mass M runs with a velocity 207 +50;. The other piece has mass 3M. What is its velocity?
3+4+5

Define centre of mass (CM) of a system of particles. Find the CM of a system of particles with
mass m and 3m kept at the position (-2, 1, 3) and (3, -1, 1).
The coordinates of masses m and 2m at time ¢ be (7, 2¢2, 0) and (3, 0, 5¢2) respectively. The forces

acting on them are 7 +5f +2k and (r—1)i + 7t%k, respectively. Find the total torque acting on the
system.

A particle moves along the x-axis under a potential V' (x)= %kxz. Derive the equation of motion
and solve it. (2+2)+4+4
Show that the work done by a particle moving under conservative force is path independent.

Show that the sum of kinetic and potential energies of a particle is constant in a conservative force
field.

Determine the nature of the orbit of a planetary body moving under inverse square law. Under
what condition, will the orbit be elliptic? 3+4+(4+1)
Show that the angular momentum and areal velocity of a particle moving under central force are

conserved.

If the distance of the Earth from the Sun were suddenly reduced to half, how many days will be
there in one year?

Find the intensity of the gravitational field inside and outside of a solid sphere with uniform density.
(2+2)+3+5

“Two streamlines don’t intersect with each other” — Explain. What is a turbulent flow?

State and explain Bernoulli’s theorem.

State Stoke’s law in connection to the motion of a body through a viscous fluid. Derive the law
from dimensional analysis. Q+1D+(2+2)+H2+3)



